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Abstract: Defines / — Cech homology group Hi{X, /; G), / is a self-mapping 
on a compact HausdorfF space X. Denotes is the linear transformation in- 

n 

duced by / on the homology group H^{X;G) — (S J2 ^^i^ i C^) ■ Let Ef^n, 

i=0 

is the set of /,'s eigenvalue on i/*, p = sup{||y|||2/ £ Ef_^H,}, then we have 
sn-t{fL) > logpjwhere ent{fL) is /'s topological fiber entropy, and in this sense 
the Topological Entropy Conjecture is true. 

Keywords: Cech homology,equation, germ, fiber entropy,eigenvalue, category. 

1. Introduction 

1974,In[^l Shub stated a conjecture, named Topological Entropy Conjecture, 
that is: 

Let / e C*'(Af"),Af" is a n— dimension compact manifold and C°(M") is 
the set of all continuous self-mapping on Af", so / induces a homomorphism /, 
on the homology group /, : i7,(A/";Z) — > ff^Af";^), where iJ*(Af";Z) = 

n 

© ^ Hi{M"; Z), Hi{M'^; Z) is the ith homology group with integer coefhcients. 

i=0 
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Now /* is a linear transformation and is a (n + 1) x (n + 1) matrix concerning 
integer entry, let Ef^ is the set of /*'s eigenvalue, p = sup{||y|||t/ e -B/,}, then 
the topological entropy conjecture is the inequality ent{f) > log p , where ent{f) 
is /'s topological entropy. 

The inequality is so simple connected in the first place with the work of 
Smale,Shub,and Sullivan, that one attempts to prove it have been very fruitful. 
But unlike the equality of Gauss-Bonet theorem, unlucky,in[^l there is a example 
explaining the inequality invalid:0 = ent{f) < log ||£^/,ff,(x;G)||- 

After study the counterexamples ,the normal entropy definition and the Cech 
cohomology definition, through a little revise in homology define and entropy 
define, following new definition I proof the conjecture is valid again on compact 
Hausdorff space, and in this paper omit the proof of obvious lemma or conclu- 
sion. 

To establish the inequality is my interest, also in this paper there is a lot 
of words about the homology, and in the end develop the normal homology to 
Cech homology, extend the dual theorem between normal homology and Cech 
cohomology to the dual theorem between Cech homology and Cech cohomology. 

For ignore reading the origin paper, there is a story between Klein and 
Poincare about the naming of Fucks function in two dimension, course, in the 
last Poincare was remedial this by named Klein group after his own achieve- 
ment in three dimension. 

Some times I maybe forgot or ignore the references for never reading the 
origin paper, if you find something,please forgive me and chase me,I will remedy 
that in the first time. 

Generally,in this paper, shift is one-side shift,irf or / is the identical mapping,X 
denotes a compact Hausdorff space, C°(X) denotes the set of all continuous self- 
mapping on X, G is a free abelian group with a finite spanning set, Z is the 
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integer set,Z" = ^ and Q is the rational set. For brevity,n and || • || denotes 

i=l 

of many kinds meaning, one can regard this following the context. 

Let a, /3 is the open cover of X, if for any B S /?, exist A G a and B C A, define 
a < /3, named ft is larger than a. Put a'^ = {AlA^ g a},where,^'^ |J ^ = 
X,A'^f]A = 0,and A is the closures of A, \\A\\ is the numbers of elements of A. 



Denotes: < 



ao ■ 



ao - ■ ■ ai-i, a,+i, ■ ■ - a. 



ao • • • 6^'^ • • • Op = ao • • ■ a^.i, 6, a^, • 



ao • • • 6 



(i) 
(k) 



X] ao- ■ ■ ai-i,bm,ai,- 

n,e{k) 



ao • ■ • b^' ■ • • ap — ^ u,o - - ■ u.j_i, WTO) • • ■ 

(fc) = {fci,fc2,A;3,-- - ,kn,n= ||{ao • • • aj_i, 6^, a, 
{ao--- b(k) ---ap) =bki---bki--- bkn^^i G (fc). 



ao • • • ai-\,ai ■ 



^pj 



■ap}\\ > l,m G Z}, 



Before starting the main body,first please me express gratitude to Hou 
BingZhe, who is my dissertation teacher and friend, because of his help and 
suggestion,! can be successful completion of this paper. Also I respect my PhD 
supervisor Ji YouQing,for his selfless and the spirit of education. Finally thanks 
my graduate tutor Cao Yang,classmates, friends, and Jilin University, in the one 
or two years after my father died, that was my cloudy day,for their help in my 
daily lives I life better. 



2. Algebra Equation of Boundary Operator 

Definition 1. ^'^^^'^'^^ Let ^ is a cover of X, Let Uo,Ui,U2,--- ,Up € ^, if 
t^o n f^i n ■ ■ ■ n 7^ 0) ^^^^^ define a p-simplex ap and pth chain group Cp, so 
get the pth homology group Hp{^-,G) and cohomology group Hp{^-,G). 

where : > Cp+i(*; G) Cp(*; G) % Cp_i(*; G) ^ • • • 

^p{Uo[^---[^Up) = t{-nuo[^---{^Ui---{^Up), 

i 

it is easy to get dp-i odp = 0. 
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Bp{^;G) = imdp+i, 
Zp{^; G) = kerdp, 
Hp{^; G) = Zp/Bp, 

Let CP(*; G) = Hom{Cp{'^; G), G), 

so dp induce a homomorphism C^" (^'; G) — > Cp{^; G), and get: 

• • • ^ Cf+i(*; G) 4^ Cf (*; G) ^ Gf-^(*; G) i , 

^p+i o = 0. 

BP{^-G) = imSP, 

ZP(*;G) = kerSP+\ 

HP{m; G) = ZP{^- G) /BP{^- G), 

Lemma 1. Gp(*;G) Gp(4';G), Cp = J/q fl • • • fl G Cp{^]G),put W = 
Uf then cP — U^yj - ■ - [JUP ^ X is a representation of p- simplex of Cp{^; G). 

Proof. Because of finite spanning and free, G can be regard as a ring 1^1, so 
Cp{^]G) can be treated as a finite dimension G-module vector space^^l, and 
CP{^] G) can be treated as the dual vector space of Gp(^'; G). With the property 
of finite dimension G-module vector space, can get CP{^; G) = Gp{^;G). 

Cp = Uo\^---{\Up^%^cP = U''{j---{jUP ^X, 

so Cp G Gf G) <^ cf G GP(*; G), i.e.,C/0 \j- ■ -{jUP X is b. represen- 
tation of p-simplex of G^' ; G) . □ 

Definition 2. Let X is a compact space, define nq, = max{n|9(J7o ■ ■ ■ C\Ui ■ ■ ■ [/„) ^ 
d(UQ ■ ■ ■ C\Ui ■ ■ ■ Unf] Un+i), Ui, ■ ■ ■ Ui, • ■ • , Un, Un+1 G ^"1, named riip is i/ie 9 
operator dimension of X with , where ^ is a cover of X . Let J is a orientation 
set induced by the all open cover of X , easily to find that :if a,l3 ^ J,a < fi, 
then na < nfj. so n is a function defined on J, i.e.,n^i = // exist 

lim n$ = nj = n{J),then define nj is the d operator dimension of X. 



4 



Because n is a function defined on J, for convenience n denotes the value 
n(^), so its can be n = n*,can be n = nj, some particular places using n denotes 
normal manifold dimension too, one can regard this following the context. In 
order to deal with the problem easily, always let ^ e J is good enough and 
enough refinement,i.e., satisfy all the necessary requirements of the problem. 

Lemma 2. For any a^, exist a cr", that is, is the pth surface of a'^, where 
p <n,aP € CP('J';G),a" e C"(*;G), so exist {U°[j- ■ -[jUlk) ■ ■ -[jUpf = 

Jjko (J ... (J ... (J Jjkn-p+l 

Proof, if p = n,the conclusion is trivial, 

put p <n and the exist of cr" is following the define of n, 

hta"- = V'^[j---[jV"-,aP = U°[j---W---[jUP,p<n,aP € Cp(*; G), a" € 
C"(*;G). 

loss no generally let ^ [/■', < fc < n, < j < p, 
considering J7f+\ U°\J- ■ -W ■ ■ -[j C/f+^ =X,l<i<p. 
by the define of n,also get y° |J ' • ' U ^" U U^^^ = X, 
then V^\J---\JV''[jUP+'^ = U^[j- ■ -W ■ ■ ■[jUP+'^, 

that is |cr"| = \aP\,Le.,aP can be refinement by some cr", where |cr"| is the 
support set of cr". 

but GP(*; G) ^ Gp(*; G), C'"(*; G) ^ G„(*; G), so U°[j ■ ■ -[JUp X also 
is a representation of p-simplex of Gp(\l/; G), 

by the property of Hom{—,G) functor, exist a injective homomorphism / 
from Gf(*;G) to G"(*;G), 

i.e.,crP can be regarded as a surface of cr". 
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so exist (f/o U ••• U t^(fc) ••• U C^^) ^U'''[j---[jU'''- ■■■[jU''^^-''+K □ 
Lemma 3. G) = Hn-pi"^] G). 



Proof. By /emrna[T]get two chains 
(1) 



^ C7p+i(vl^; G) ^ G) ^ G) ^ 



•• ^ GP+i(«';G) <^ CP{^]G) ^ CP~^^;G) i 

for a fixed p-simplex of Gp(^'; G), considered tlie algebra equation: 



(**) 



dp{Uon---nup)^t i~'^nuon■■■nu^■■■nup), 

1=0 

30 = (50 = 0, 

< a,0 >=< 0,6 >= 



< E (-ir(c/on---nf^»---nt/p),t^on---nf/.---nc^p>-<cp,<5c?'-i >, 

Ei-Yiu'iJ - ■ -ijull] - ■ -ijup) ^ 6P{u"[j - ■ -ijulk) ■ ■ -ijup), 

i=0 



if (fc) = 0, then define (i) = 0,(-l) = ,so Sp{U° U ' ' • U t^(fe) ' • ' U C^'') = 0. 



(2) 



5p(c/o n • • • n (^^p) = E i-^nuo n • • • n • • • n c^p), 



i=0 

P 



<5f ([/" U • ■ • U f^w • • • U c^^) = E (-ir(f^" U • • • U t^S • • • U c^'')- 

1—0 



that is 



(3)<^ 



^p{Uon■■■nup)-^:{-lnuon■■■nu^■■■nup)^o, 

i=Q 

sp{u^[j---[juik)---[jup)~{:{~inu^[j---[juiii---[jUP) = o, 

.d 



jn-p+1 ( jjo u . . . u {/(j^) • • • u c^^) = 6''-p+^{u''' U • ■ • U • ■ • U u''-''+' ) , 

(fc) 



4=0 



let cp = j: zM n • • • n c^p)„. , so c"-^' = e z,„((c/° u • • • u • • • u c^^)')™, 
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G Z. 

(*3) \ Cp e kerdp <^ c"-p € fcer(5"-P+S 
Cp G imdp+i c"~P € im6"~P. 



Denotes: (4) 



dker (Cp) = Hp{'^; G) = Zp/Bp = kerdp/imdp+i, 
dl^ (CP) = HP(^- G) = ZP/BP = kerSP+'^/imSP. 



So dp and (5"^p+i is dual solution in algebra equation (3), corresponding dk^r 
and 9Lr is dual value in (*3), the all process of dual mapping is linear reversible, 
i.e., the same style as homeomorphism, therefore, the pth value of dk^ in the Cp 
chain group is isomorphic to the (n— p)th value of 9tcr in the C'^^p chain group, 
that is dkcjL (Cp) ^ (C"-p), for this reason,ffP(*; G) ^ if„-p(*; G). □ 

Like linear equation, let Si : AiX + Biy + CiZ = is a collection of lines, 
in other way is a collection of planes S* : AiX + Bijj + CiZ = 0, where < 
i < n. Line and plane is a pair of dual, but for a fixed space, the value never 
changed, of intrinsic relationship between line or between plane, i.e., if f,g are 
mappings.denotes fi = f{S^,S^-i),f* = f*{S*,S*^^), and if gi = g{fi),g* = 
g{f*), then gi,g* is a pair of dual, that is exist a natural relate between gi and 
9n-i- F'o'" example, that natural relation maybe is gi = g^^i- or gig^-i — 1, 
or gi + (7*_j = 0,or giAk + gn-iBk + Ck = 0,and so on,the dual outcome and 
the representation of the natural relate between gi and 5f*_^ only dependent the 
dual mappings /, g. 



3. Germ and Dual of Cech homology 

Definition 3. ^^'^^^^Lei J is a orientation set induced by the all open cover of X , 
Let Uo, Ui,U2,---,Upe-^,-^eJ,ifUor\Uif]---r\Up^9, then define a p- 
simplex Op and pth chain group Cp, so get the pth homology group Hp{^\ G) and 
cohomology group HP{^/;G). If fl,'^ ^ J and < then get homomorphism 
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Un ■■ Hp{^;G) ^ Hp{n;G), and fn^ : HP{n;G) ^ Hp{^;G). 

Definition 4. with definition^ Ifil,'^ G J, denotes 8 = 'I'V^^; then /en : 
Hp{Q; G) Hp{n; G), and /e* : Hp{Q] G) Hp{^] G), by this, define a Cech 
homology germ Hp{J; G). Also can define a Gech cohomology germ HP {J; G). If 
for any ^ G J ,then H(r,^p){^;G) HP{^-G), define HP{J;G) H(^r,~p){J]G). 

Definition 5. I^l^^^^Lef J is a orientation set induced by the all open cover of X , 
Let Uq, Ui,U2, - ■ ■ ,Up e '^.'^ e J, if UoOUif] - ■ -ClUp (/}, then define a p- 
simplex <Tp and pth chain group Gp, so get the pth homology group Hp{^/; G) and 
cohomology group HP{"^]G). If Q.,'^ ^ J and f2 < 5*, then get homomorphism 
/*o : Hp{^;G) Hp{n;G), and fn^ : HP{n;G) HP{^;G). finally define 
Gech pth cohomology group IIP{X; G) = lin^og,/-ffP(17; G). 

Definition 6. With definition^ define Gech pth homology group Hp{X; G) = 
\^n^jHp{n-G). 

Lemma 4. Hp{X;G) - Hp{J;G), HP{X;G) - HP {J ■,G), where ' means 
different expressions of the same thing. 

Proof. By /emma [3] and definition]^ O [51 D 
Definition?. If H(^„_p){J;G) = HP {J; G), then define H(^„-p){X]G) ^HP{X;G). 
Theorem 1. i/(„_p) (X; G) ^ HP{X;G). 

Proof. By lemma\^definition^ □ 

4./ — Cech homology and Li Category 

Definition 8. Let U„V,W C X,0 < i < k,k e ZJ e G°{X). define: 
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Lf{U) = {■•■, /-"([/), • ■ • , f-\U), f{U), nU), ■■■}, 
foLf = Lfof, 

Lfiu)nLf{v) = Lf{w), w=unv, 

Lf{$) = 0, 

LfiUo) n Lf{U,) • • ■ n LfiUk) = LfiUo) HiLfiUi) • • ■ fl LfiUk)), 

Lg+h{U) = {•••, g-^{U) [jh-^{U),--- , g\U) [jh\U),--- ,g^{U)[jh^{U),---}, 

Lg^hiU) = Lg+h{U),wheng-\U)[\h-\U) = 0, 

f\u = g + h^ LfifiU)) = L,+H{f{U)), 

f = g + h^Lf{U)=Lg + H{U). 

then Lf{U) is named the f -fiber of U, let denotes the sets of Lf{U). 

-1 +00 

If X is a compact space, then = Yl X x 2Lx fl X is compact too, by 

TychonoflF theorem. Clearly,^-'' is a compact subset of 

Definition 9. Let J is a orientation set induced by the all open cover of X, 

* e J,Uo,U2,--- ,Up e e C%X). if Lf{Uo)r\- ■ -nLfiUp) + 0. i^en 
define a (^', /) p-simplex ap, and get the /) pth homology group Hp{^, /; G). 

Lemma 5. A Cech p-chain Cp can induce a f — Cech p-chain Cp, and so Cech 
p-chain group is isomorphic to a subgroup of f — Cech p-chain group. 

Proof □ 

Definition 10. Let J is a orientation set induced by the all open cover of X , 

* e J,C/o, U2,---,UpG G C°{X), define: dp : Cp{^, /; G) ^ /; G), 

MLfiUo) n • • • n LfiUp)) = E (-i)^(L/(c/o) n • • • n L/m • • • n Lf{Up)). 

i=0 

it is easy to get dod = 0. 

in fact d o d{Lf{Uo) fl • • -HLfiUp)) 

= E {-lTd{Lf{Uo) f]---f]Lfm---f] LfiUpj) 
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= E E (-1)'^' (Lfiuo) n • • ■ n Lf(u,) • • • n • • • n lau,)) 



i j<i 
P 



+EEi-iT^''\Lf{u,)n---nLfm---nLf{u,)---nLfiu,)) 

t j>i 

= 0. 



Similarly we get the / — Cech p-chain group Cp(^', /; G),and the homomor- 
phism sequence: 

• • • ^ Cp+,{^, /; G) ^ Cp{^, /; G) ^ Gp_i(vl/, /; G) ^ • • • 

Bp(^',/;G) = imap+i, 
and Zp(*,/;G) -fcerSp, 

/; G) - Zp(vl/, /; G)/i?p(*, /; G), 
Definition 11. M^if/i definition^Ifn,'^ G J ,0 < vj/^ t/ien (;et a homomor- 
phism /^o : Hp{"^ ^ /; G) — > Hp{fl, /; G), finally define f — Cech pth homology 
germ Hp{J, /; G) and pt/i homology group Hp{X, /; G) = ^mng jiJp(r^, /; G). 

Lemma 6. iJp(X, J; G) - iJp(X, /; G). 

Proof. □ 

Gp(X;G) =eGp(X,id; G), 

n 

1=0 
n 

G,(X;G) = ©a(X;G), 

2 = 

n 

define- G) = G), 

71 

H4XJ;G) = ®HdXJ-G), 

1=0 
n 

a(X,/;G) = eG,(X,/;G), 

i=0 

B,(X,/;G) = ©B,(X,/;G), 

1=0 
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Lemma 7. Let G is a abelian group, Go is a subgroup of G, then a linear trans- 
formation T on G restricted on Go noted by To, also is a linear transformation, 
if define Et is the all eigenvalue ofT,so is Etq, then sup||£^t|| > sup||£'to||, 
where \\Et\\ = {\\a\\\a S Et}- Denotes f*Ht, is the induced linear transforma- 
tion of f , restricting on i?*, in this obtaining the inequality: 

SUp||-B/.H.(x,/;G)ll < SUp\\Ef^z,(XJ:G)\\ < SUp ||£;/.c.(X,/;G) ||, 

(5) snp\\Ef_^H,(X;G)\\ <swp\\Ef_^z-4X:G)\\ < sup ||£;/.c.(X;G)||, 

SUP||%C.(JC;G)II < SUp||%c.(X,/;G)ll, 

Proof □ 
Definition 12. X,Y is compact Hausdorff spaces, f € C°{X),g G C°(Y'). 

(a) Define and is Li-homotopy equivalence, if exist a pair of contin- 
uous mapping: 

F:Xf ^¥3, D:Y3 ^ Xf , 
F o D = idyg , D o F = idxs ■ 

(b) Define h,r : X^ — >• is L2-homotopy, if exist a continuous mapping: 

F-.Xfx [0, 1] Y3, 

F{Xf, 0) = h{Xf), F{Xf, 1) = r{Xf) 

so h induces a homomorphism h* : H^(^xJ;G) H^^Y,g-G)jO,nd by r. 

let L be the class of set:{{X^)\X is compact Hausdorff spaces,/ G C"(X)}, 
for each X^ ,Y3 g i,let mors{Xf ,Yb) = Li{Xf ,Y9), by the Li-homotopy and 
composition of function o, we get a category(L, mors, °)- 

let L be the class of set:{if*(x,/;G)l-'^'^ G L,}, for each Ht,(^x,f;G)j H^(^Y,g;G) G 
L, let 'morH{H*(xj;G)iHt,(Y,g-G)) be the all group homomorphisms from H^(^x,f;G) 
to H^(Y,g;G), by the Li-homotopy induced * mapping and composition of func- 
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tion o, we get a category(i, moTH, o)- Easy to see the functor from (L, mors, °) 
to {L, morn, °)- 

Theorem 2. Let f G C^{X),g e C^{Y),X,Y is compact Hausdorff spaces, 

(a) if Xf andY^ is Li-homotopy equivalence, 
thenCp{X,f-G) = Cp{X,g;G). 

(b) if h,r : X^ — >• Y^ is L2-homotopy, 
then ht, = r* . 

Proof. By diagram chasing. □ 
5. Topological Entropy Conjecture 

if a, (3 are collections of open sets of X, 

ay l3 = {Af]B\A(Ea,B G p}, 
f-Ha) = {f-HA)\Aea}^ 
denotes: (6) V/3) = /^M V 

ra-l 

V n{a) = a\/f-'{a)\/---\/f-(--'\a) 

If a, /3 are open covers of X , let N{a) is the infimum of the numbers of a' s 
subcovcr, from the compact of X we know N(a) is a positive integer, so define 
H{a) =\ogN{a) > 0. 

(7)a H{a) < H{p)^^'\P^K 

Definition 13. I^J^s^ For a fix open cover a of X , define : 

n-l 

ent{f,a)= lim V f-'{a)), 
and define:f's topological entropy: 
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ent{f) = sup{ent{f,a)},where sup is through the all open cover of X. 

Ot Oi 

Lemma 8. If a is a open cover of X, let Lf{a) = {Lf{U)\U 6 a}, then Lf{a) 
can extend to a open fiber cover Lf{a) of X^ . 

Proof □ 
Definition 14. For a fix open fiber cover Lf (a) of X^ , define : 

q^=max||{/-L,(C/)ni/(C/)}||, 

^te)=^ax||{/L,(C/)ni/(t/)}||, 



>- Lf(a) Lf(a) " 

ent{fL,Lf{a)) = ent{f, a) + log La, 
and defineif s topological fiber entropy: 

e'nt{fL) = sup {ent{fL,Lf{a)) + logL4}, where sup is through the all open 
cover of Xf . 

If / e C°(X),then /, is the linear transformation indueed by /, then define 
Cech eigenchains is the chains belong to the eigenvalue following and any 
Cech eigenchains can extend to a open cover. 

Lemma 9. ^^^^^°^If f is the shift operator on a k-symbolic space,then ent{f) = 
logfc. 

Lemma 10. If f is the shift operator on a k-symbolic space,then ent{fL) = 
ent{f) + Ld = 2logk. 

Proof □ 
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Exercisel: 



{1}^{1,2,.-- ,fc}, 

{2}^{1,2,--- 



{k}^{l,2,-.- ,k} 
Let {1,2,--- ,fc} = X ,if 2^ !■ 2^, 



then ent{f) = 0,ent{fL) = log A;. 
Exercise2: 



f- {l,2,-.-,fc}^{l} 
Let {1,2,--- ,fc} = X ,if 2^ >2^, 



then ent{f) = 0,ent{fL) = logfc. 
Exercises : 

/(x) = kx, 
0<k<l, 

Let [0, 1] = X ,if X )• X, 

then ent{f) = 0,ent{fL) = — logfc. 
Lemma 11. iei 2 < m G Z,then exist 1 < p,q G Z,p ^ q,m = p + q. 

Proof. □ 

Lemma 12. Lei q is a collection subset of X , if Lf{a) is a Cech eigenchains 
belong to m, then Lf{a) has a factor conjunct a shift operator on m-symbolic 
space or its = m,0 <m & Z. 



k 

Proof. If Lf = ai&i is a eigenchains belong to the eigenvalue m, di € 
H,{XJ-G),m,al~iz. 
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with the hmit of Hp{X, /; G) = ]^mQpjH„{fl, /; G), there is a Cech homology 
germ Hp{J, /; e J,and /; G), so = m(L/) on /; G),it 

can extend a equation on Ci,{^, f;G), that is /^{ai) = m{ai),i £ {0, • ■ • ,k}, 
Gi e C*{^,f;G),m,ai € Z. 

Just thinking on C*($, /; G), 

let Uo, ■ ■ ■ ,Uj is subset of X, ai = L/(f7o) f] - ■ ■ f]Lf{Uj), then 

^/(t^r,) ={■••, /-"(f/^), ■ • • , /°(C/^), ■ • • , riUr,), •■•},??€ {0, i}. 

SO = MLfiUo)r\---r\LfiUj)) = L/(/(C/o)) Q • • • H = 

'^(%(t^o)n---ni/(c^.)), 
i.e., m(h{--- - ,/-Hc^r,),mo,-- - ,r(t^r,),---}) 

ri=0 

r)=0 

r)=0 

that is m( n = ( h LfifiUr,))), 

17=0 r7=0 

loss no generally let j = 0, get L/(/(/7o)) = m(L/(C/o)), 
(i),m = 0, 1, the conclusion is trivial, 

(m), m = 2, exist U C f-'^{f{Uo)),U ^ ?7o and f/o ^ f/, ?7o, U are non-empty 
open subsets. 

else f-\fiUo)) = Uo,i.c.Lf{f{Uo)) = {Lf{Uo)) = 2(L/(?7o)), while G is a 
free group, this is a contradict. 

by the property of Hausdorff space, f/ ^ Uq and f/o ^ f^5t^o, is open sub- 
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sets, so exist points x £ Uq,x ^ U,y E U,y ^ Uq and open neighborhoods 
0{x) of x,0{y) of y, where 0{x) G Uo,0{x) ^ U and 0{y) £ U,0{y) i Uq, 
le.,0{^), 0{y) C f-\f{Uo)), 0{x) f] 0{y) = 0. 



so when m = 2 the conclusion is true. 
{iii)m > 3, 

by induction, when m = n — 1 the conclusion is right, look m = n, 

using /emmainihence m = p + q,p ^ q,Lf{f{UQ)) = p{L f (Uq)) + q{L f {Uq)) , 



let f\uo = h + g,L^{f{Uo)) ^ p{Lf{Uo)),Lg{f{Uo)) - q{Lf{Uo)), 
get Lf{f{Uo)) = Lh{f{Uo))®Lg{f{U„)), 

else /i-i(/(f^o))n3"H/(C^o)) ^ W ^ (/}, then p(L/(W^)) - g(L/(W^)),but 



[ 9-\fiUo)) 2 (^Ifc, (^li U,k r\Uii = 9,l<k,l<q, 
where [/oi, f/oj: Uik,Uii is non-empty open subset. 

with Lf{f{Uo))^LH{f{Uo))®Lgif{Uo)) 

get f~^{f{Uo)) 2 Ui,Uj and C/^ f] = 0, 1 < «,j < rn,Ui is non-empty 
open subset, 

has a mapping f^^{f{Uo)) — > {C^fc is non-empty open subset 1 1/.; p| [/, = 
and can get a m-symbolic space 5*^ or its = m, 



p q contradict with the property of free group. 



so p,q < n — l,for the induction. 



exist 
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so Lf(Uo) has a factor conjunct a shift operator on Sm or its Ld = m, 

so when m — n the conclusion is right, in the end the conclusion is right for 
any eigenvalue m,0 < m d Z . 

□ 

Theorem 3. After topological fiber entropy ,the Topological Entropy Conjecture 
is true on compact Hausdorff space X,i.e., ent{fL) > s\vp\\E f^H,(x■,G)\\■ 
ProoJ. following lemma \r^ we get: 

ent(/L) > ent{fL,L(^a)) > log ||i;/.c.(x,/;G) II > log ||£^/.c.(Jf ;G) II > log ||%h.(X;G) I 

□ 

Lemma 13. ent(fL) > ent{f) , inequality can be strict inequality. 

Proof. □ 
Lemma 14. ent(lL) = ent(I) — 0,1 is identical mapping. 

Proof. □ 

Corollary 1. In the sense of Cech cohomology. Topological Fiber Entropy is 
true on compact Hausdorff space X, i.e., ent(fL) > log ||_By.jj, ||, where H* is 
Cech cohomology group, f* is induced by f on Cech cohomology group. 

Proof theorem\^H(^„_p){X; G) ^ HP{X; G). □ 

Corollary 2. let G = Z ,then Cech pth cohomology group and Cech pth homol- 
ogy group is isomorphic, i.e.,HP{X, Z) = Hp{X,Z). 
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Corollary 3. In the sense of compact triangulable manifold space of n- dimension, 
Topological Fiber Entropy is true to homology group, i.e., ent{fi,) > log \\Ef^fj,(X;Z) 
where H^{X\Z) is homology group. 

Proof. Poincare Theorem PI is valid on the compact homology n— dimen- 
sion manifold of triangulable, topology manifold is a subclass of homology 
manifoldPl^^^ □ 
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